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NO FURTHER ACTION FOR SHALLOW SOILS, BOEING REALTY CORPORATION, 
FOR112ER C-6 FACILITY, PARCEL C, 19503 NORMAl~'DIE AVt:NUE, LOS ANGELES 
(FILE NO. 95-036) 

Dear Mr. Mossman: 

We have reviewed the "Soil Investigation, Shallow Soil Remediation and Screening Level Risk 
Assessment" (Report) dated March 13, 2002, prepared by Haley & Aldrich. The following information is 
presented in the Report: 

The former Boeing C-6 aircraft manufacturing facility began operation in the early 1940's. The C-6 
facility consists of approximately 170 acres and was used for aluminum production, aircraft parts 
manufacturing and warehousing. All operations ceased about 1992 and all buildings and associated 
surface and subsurface structures have been removed. The former C-6 facility has been subdivided 
into Parcels A, B, C and D. Boeing has completed the soil investigation at each of the four parcels 
and has received shallow soil (ground surface to 12 feet below ground surface (BGS)) closure for 
Parcels A, B and D. Redevelopment of Parcels A and B has been completed and redevelopment of 
Parcel D is underway. 

Parcel C is approximately 50.5 acres and included Buildings 1, 2, 3, 19, 20, 32, 36, and 66. Building 
1 was approximately 250,000 square feet and was originally used as a carbon baking area when the 
facility was used as an aluminum production plant. This building was subsequently used as a parts 
and records storage warehouse. Building 2 was approximately 1,000,000 square feet and was used 
for aircraft assembly and a parts storage warehouse. Building 3 was approximately 168,000 square 
feet and housed administrative offices and laboratories. Building 19 was approximately 7,500 square 
feet and housed the security office and emergency services for the facility. Building 20 served as the 
vehicle maintenance area. Building 32 contained the cafeteria and meeting hall. Building 36 was 
approximately 6,000 square feet and was used as a paint and solvent storage area. Building 66 was 
approximately 200,000 square feet and was used as a warehouse. 

3. The Parcel C soil investigation focused on 233 environmental features identified during the review of 
historical documents, and known and suspected areas of contamination. In addition, open areas 
where no specific environmental features were known or suspected (such as parking lots and large 
interior spaces) were also targeted for investigation with numerous soil borings and soil gas sample 
locations. The comprehensive soil investigation of the shallow (0 to 12 feet BGS) and deep soils has 
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been completed and the lateral and vertical extent of soil contamination in the shallow and deep soils 
has been determined and the remediation of shallow soils has been completed. 

4. A total of 26 regulated underground storage tanks (USTs) were present in Parcel C. No significant 
environmental issues were identified for 22 of the 26 former USTs in Parcel C and closure requests 
have been submitted for the 22 USTs. The Regional Board is the lead agency for this project, and 
therefore, the Los Angeles City Fire Deparhnent referred all USTs to the Regional Board for 
investigation/closure. The majority of the soil contamination was found in two areas: Buildings 1/36 
and Building 2. Four of the USTs (15T, 16T, 17T, and 18T) were located adjacent to the former 
Buildings 1/36. Shallow soil contamination in this area has been remediated through excavation and 
excavated soils have been disposed of offsite, as described in paragraph number 5 below. An extensive 
vapor extraction system is operating to remediate contamination in deep soils. A former clarifier at 
Building 2 was the primary source of soil contamination at this area. Shallow soil contamination was 
excavated and disposed of offsite. 

5. Approximately 6,000 cubic yards of soils excavated and disposed of offsite at either the Bradley 
Landfill in Los Angeles, or TPS Technologies in Adelanto. Investigative derived wastes were disposed 
offsite at either the NuWay Live Oak Landfill in Azusa, or the Chemwaste Management Landfill in 
Kettleman. All waste manifests are included in the Report in Appendix H. Confirmation soil samples 
were collected within each excavation to verify that all contaminated soils had been removed, except for 
two locations: Building 1/36 and Building 2. Contaminated soils deeper than about 20 feet below 
ground surface (BGS) at Building 1/36 and Building 2, are currently being remediated by extensive 
vapor extraction systems as part of the deep soil remedial program, which is now underway. 

6. The groundwater beneath the facility is contaminated and 26 groundwater-monitoring wells were 
installed within Parcel C for additional groundwater quality characterization. The groundwater 
beneath the entire facility is being addressed as part of the overall project. Sources of groundwater 
contamination are present within Parcel C. Boeing has completed the site-wide groundwater 
investigation associated with the former operations and groundwater monitoring is continuing and 
groundwater remediation will be initiated in early 2003. 

7. The Office of Environmental Health Hazard Assessment (OEHHA) completed their revi.ew of the 
"Soil Investigation, Shallow Soil Remediation and Screening Level Risk Assessment Report" and 
provided their written comments to Regional Board staff in a memo dated October 23, 2002 
(OEHHA Memo, copy attached). OEHHA's Memo states "The soil investigation, shallow soil 
remediation, and screening level risk assessment conducted by Haley and Aldrich for the Former 
Boeing C-6 Site, Parcel C, in Torrance, California is comprehensive, sound, and appropriate for the 
protection of human health and for the intended commercial/industrial uses of the property." 

The current soil, soil gas and groundwater volatile organic compound (VOC) concentrations were 
used in the risk assessment, however, extensive additional remediation of VOCs in deeper soils by 
vapor extraction is continuing and groundwater remediation will be initiated in early 2003, therefore, 
the concentrations of contaminants will continue to decrease and the corresponding risk associated 
with the contamination will also continue to decrease until all remediation is completed. 
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8. The site has been completely re-graded and approximately 250,000 cubic yards of clean imported fill 
material has been placed onsite. The current ground surface is from 3 feet lower to 5.5 feet higher than 
the pre-grading ground surface elevation. 

Based upon the extensive soil investigation, extensive shallow soil remediation, site-specific risk 
assessment, the restricted future use of the land for commercial/industrial uses, and with the provision that 
the information provided to this agency is accurate and representative of site conditions, we have 
determined that no further action is necessary for the shallow soils at Parcel C. However, if additional 
contaminated soil is encountered at within Parcel C during future site development activities the 
Regional Board must be notified within 72 hours. Boeing is required to continue remediation of 
contamination in deep soils and continue groundwater investigation, monitoring and/or remediation, as 
required, for the protection and restoration of groundwater resources. 

Crroundwater monitoring wells within Parcel C are required as part of the site-wide groundwater 
investigation, monitoring and remediation program, therefore, you are required to maintain all wells. 
BRC may remove specific monitoring wells with the prior approval of the Executive Officer. 

Please call Mr. John Geroch at (213) 576-6737 or Dr. Rebecca Chou at (213) 576-6733 if you have 
any questions. 

Sincerely, 

~.°—C 	y~ ~ . • ~®®o 

Dennis A. Dickerson 
Executive Officer 

Attachment: OEHHA Memorandum 

cc: 	Cheryl Ross, Central Basin Municipal Water District 
Ted Johnson, Southern California Water Replenishment District 
Jeff Nagler, Watermaster — California Department of Water Resources 
Jose Reynoso, Los Angeles County Deparlment of Health Services, Water Well 

Permits/Well Abandonment 
Tim Smith, Los Angeles County Department of Public Works, Environmental Programs 

Division, Underground Storage Tanks 
Captain David Soto, Los Angeles City Fire Department, Underground Storage Tank 

Department 
Scott Zachary, Haley & Aldrich 
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MEMORANDUM  
Winston H. Hickos 
	

Grar Davis 
Agenct' Secrerart• 
	

Govertior 

TO: 	John Geroch 
California Regional Water"Quality Control Board 
Los Angeles Region 
320 W. 4"' Street ;  Suite 200 
Los Angeles, California 90013  

VIA: 	Jim Carlisle, D.V.M., Chief. 
Applied Risk Assessment U 

FROnZ: 	Julio A. Salinas, Ph.D., Bio'c 
Applied Risk Assessment U 

DATE: 	October 23, 2002 

SUBJECT: REVIEW OF THE SOIL INVESTIGATION, SHALLOW SOIL 
REMEDIATION AND SCREENING LEVEL RISK ASSESSMENT 
FOR FORMER BOEING C-6 FACILITY - PARCEL C, TORRANCE, 
LOS ANGELES COUNTY, CALIFORNIA. TASK ORDER NO. R4-02-21 

Upon request from the Regional Water Qualitv Control Board, Los Angeles (RWQCB- 
LA), I reviewed the report entitled "Soil -hlvestigation, Shallow Soil Remediation and .Screening 
Level Risk Assessment, Volumes 1 and 2, Boeing Realty Corporation, Former C-6 Facility, 
Parcel C, Los Angeles, California" (hereinafter the "Report"). The Report was prepared by 
Haley & Aldrich, Inc., San Diego, Califoniia, and is dated March 13, 2002. I also had the 
opportunity to review the Workplan and a Technical Addendum to the Workplan for this site and 
the comments below reflect the consistency between the Report and the Workplan. 

Backgroutrd 

Parcei C is a 50.5-acre portion of the 170-acre Former Boeing C-6 Facility in Torrance, 
under redevelopment by Boeing Realty Corporation. The aircraft inanufacturing and assembly 
facility that existed on this property has been'demolished, the area has been re-graded, and 
surface and subsurface infrastructure have been removed (all surface infrastructure from the 
original operations were razed, subsurface features dug up and relnoved from the site). The 
property is to be subdivided into lots for sale, lease, and/or redevelopment for 
commercial/industrial uses. 

California Environmental Protection Agency  
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Objectives of the Proposed Screeniirg Risk Assess»tent 

The objective of the screening risk assessment (SRA) is to provide health risk estimates 
associated with potential exposure to residual site-related chemicals of potential concern 
(COPCs) in soil and groundwater within Parcel C property boundary, and based on existing 
conditions after completion of site investigation; demolition, remedial excavation, remediation 
confinnation sampling, and grading activities. 

The SRA follows the approach proposed in the Workplan, previously reviewed by the 
Off ce of Environmental Health Hazard Assessment (OEHHA). Boeing and Haley & Aldrich 
further explained some issues described in the Workplan in recent telephone conferences. 

Soil coirtaminatiorn 

Soil was sampled and analyzed for metals, volatile organic compounds (VOCs), semi- 
volatile organic compounds (SVOCs), and soil gas VOCs contaminants. According to the 
Report, 233 known and suspected potential source areas were investigated. Soil borings were 
drilled from the surface to 65 feet (ft) below ground surface (bgs) and approximately 5,900 soil 
samples and post demolition confinnation samples were collected from over 1,200 distinct 
locations. A total of 169 soil gas samples were also collected-at the site. A step -out/step -down 
method was used to delineate the contamination, -by comparing the latest analytical result to 
previously developed soil gas screening concentrations (SGSCs) or soil field action levels 
(SFALs). This procedure was described in the Workplan and is appropriate. 

For metals, the concentration of each metal identified on site was compared to the facility- 
specific background concentration. Metal COPCs considered in the SRA are all those exceeding 
background, plus Cr (+6) and cyanide. In shallow soil (0-12 ft bgs) 37 VOCs and 34 SVOCc 
were identified. In deep soil (>12 ft bgs), there were 37 VOCs identified (5 different from those 
in shallow soil), 25 of the SVOCs detected in shallow soil, and 10 soil gases. 

Two areas of TCE contamination in soil were defined (shown in Figures 8 to 32). One, 
under Buildings 1 and 36 ("Building 1+36"), extends to the iiorth of Parcel C extending to at 
least 50 ft bgs with a reported maximum TCE of 97,000 µg/kg at 20-25- ft bgs. Aiiother plume 
extends under Building 2 with a reported maximum TCE of 82,000 µg/kg at 50 ft bgs. The TCE 
plume under Buildings 1+36 is co-contaminated with 1,1,1-TCA and toluene. Soil shows 
contamination with toluene extending to at least 60 ft bgs with a reported maximum of 1,400,000 
µg/kg, and 1,1,1-T.CA extending to at least 60 ft bgs with a reported maximum of 5,200,000 
µg/kg. The organic contanlinants detected in soil, groundwater, and soil gas are presented- in . 
Table A-2, with the following maximum concentratioris: 20,000,000 pg/kg of inethylene 
chloride, 8,700,000 µg/kg of Methyl-Ethyl-Ketone, 1,300,000 µg/kg of 4M2P, 3,700,000 µg/kg 
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of toluene, 59,000,000 µg/kg of 1,1,1-TCA, and 29,000,000 pg/kg of xylenes. It would have 
been appropriate to define the criterion used to predict volatility of the contaminants, i.e., not 
volatile if Henry's constant (K H) is <1E-05 atm•m 3/mol and rapidly volatile if K H  >1E-03 
atm•m3/mol. 

According to RWQCB-LA (John Geroch, personal communication), Boeing produced all 
hazardous waste and non-hazardous waste manifests for the offsite disposal of the contaminated 
soil. Clean imported soil was used for the final grading, but a typical soil analysis is not 
presented in the Report. hiformation referred to, as the "reniedial excavation activities in Section 
2.3.1" and "criteria for acceptance of import soil in Section 2.3.3" were not found in the Report. 

In the screening risk assessment for residual contamination, all metals exceeding the site- 
specific background, all detected organic contaminants in shallow soil, and all VOCs in soil gas 
or in soil or groundwater but not analyzed in soil gas, were considered COPCs and are shown in 
the Report in Table A-3. 

Soi1I»vestigation Confirmatiorn Sarnrple Results and Ren:edial Excavations 

Remedial activities included excavation of shallow soil. Table 16, Summary of Shallow 
Soil Excavations, is shown as part of Figure 16 - Soil Investigation Confinnation Sample Results 
and Remedial Excavations. Some of the remediated locations show presence of containinants, 
and the authors explain that the remaining contarnination is greater than 12 ft bgs and will be 
add:essed as part of'the deep soil remedial program. 

Soil Remediation 

Following demolition and debris removal, and based on results of soil and soil gas analysis, 
34 locations of contaminat;,d shallow soil (0 to 12 ft bgs) were identified in P.arcel C and were 
remediated by excavation of a minimum of 5 ft to a maximiim of 22 ft bgs. According to the 
Report, an area with TPH (total petroleum hydrocarbons) extending down to 26 ft bgs was 
remediated by excavation. The deep soil contamination under Building 1+36 and Building 2 
include VOCs to a depth of about 65 ft bgs which will be remediated by soil vapor e::traction . 
(SVE). 

Groarndwater Coiitarniii:atioii 

Groundwater at the site is at approximately 65 ft bgs and is contaminated wifh: TCE 
(reported maximum 21,000 µg/L) under Bui.ldings 1, 36, 41, and most of Building 2;' 1,1-DCE 
(reported maximum 24,000 µg/L) under Building 1, 36, 41, and about half of Building 2; and 
1,1,1-TCA (reported maximum 1,100 µg/L) under Buildings 1, 36, and 41. Groundwater is 
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considered not suitable for water supply purposes, and therefore exposure assessment does not 
include the drinking water pathway, however it is assessed as a contaminated water body acting 
as a source of hazardous contaminants. 

Groundwater contaniination is shown graphically in Figure 30 for TCE, and in Figure 31 
for l,l-DCE. A Summary of Organic Chemicals Concentrations in soil, groundwater and soil 
gas showing six organic contaminants (acetone, MEK, 4M2P, styrene, 1,2,4-TMB, and 
1,3,5-TMB) in groundwater is shown in Table A-2. Vinyl chloride, a common degradation 
product of 1,1,1-TCA, PCE, and TCE, and recognized human carcinogen, was not detected in 
soil gas or in ground water at Parcel C. The authors explained that the soil vapor extraction:.: 
system was not running at the time of the soil matrix or soil gas sampling and therefore soil gas 
concentrations could not have been affected by . the system. 

In the risk assessment, all metals exceeding the site-specific background, and all detected 
VOCs and SVOCs in groundwater.were considered COPCs. 

Migi•ation arnd Exposuj-e Pathfvalis and Corrceptual Site Model 

The Conceptual Site Model (CSM) sho«m in Tab1e A-4 is appropriate and relies on current 
sampling and analysis for contamination, instead of modeling migration and fate. The CSM 
however does not discuss the teT7tporal component of the migration and exposure pathways. A 
currently incomplete or insignificant exposure pathway may become complete or significant in 
the future because of migration of containinants. Therefore the definition used in the Report for 
incomplete or insignificant pathways are applicable only if the fate and migration pathways are 
mitigated, that is, assuming contaminant remediation. 

Exposcre Point Coircentration 

All samples representing current soil conditions and taken from shallow soil (0 to 
12 feet bgs), plus any soil from deeper zones that had been brought to the surface during 
excavation, were included in the risk assessment. Examples of spreadsheets with raw data 
showing calculation of exposure point concentration (EPC) for arsenic and benzo[a]pyrene N-ere 
provided by Boeing and Haley cX; Aldrich. The calculations were verified and the results are 
correct. 

The statistical method for estimating the 95 percent.upper confidence of the arithmetic 
mean (95 percent upper confidence limit (UCL)) for normally- or lognormally-distributed data 
was discu5sed and are appropriate. The authors used the H-statistics method, a method that is 
sensitive to variance and group size, and hence its robustness has been questioned in the 
scientific literature. In my opinion this topic is not an issue external to the present project. 
Results of benzo[a]pyrene analysis span four orders of magnitude (inin=0.42; max=6100) and 
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therefore the distribtition is expected to be lo;normal, but the arsenic results are within one order 
of magnitude (min=0.5; max=23.5) and hence the distribution is nornlal. The analysis conducted 
by the authors is therefore appropriate. 

Because Parcel C is planned as a commercial propert•y and •tlie highest soil vapor 
concentrations were assumed for exposure tliroughout the property, use of central tendency 
values (95 percent UCL of the mean) on large parcels would not underestimate exposure and risk 
if the site were to be divided into smaller parcels. I conclude that the procedure used is correct, 
and the results are sufficiently consen-ative for use in exposure assessment, and therefore the use 
of the H-test was appropriate for the purpose of the present risk assessment. 

There were some high analytical detection limits for VOCs in soine of the soil matrix 
samples, but the authors explained that when high detection limits were encountered, adjacent 
soil matrix or soil vapor samples were evaluated to determine if VOCs were or were not present. 
In the specific case of vinyl chloride; adjacent data sllowed that it was not preseilt at the site and 
therefore it was excluded from the risk assessment. The vapor extraction system (VES) was not 
operating during the soil matrix or soil vapor sampling; therefore soil vapor concentrations could 
not have been affected by the system. During and following operation of the VES remediation 
system, VOC concentrations, and therefore exposures and risks would be lower than those 
estimated. It was also noted that the VES is redticing concentrations in one area with co-located 
containinants and the.refore use of a central tendency value (95 percentUCL) is an appropriate 
representative value for this site. 

Exposcn•e assessmeut 

Parcel C will be developed for mixed-use conunercial and industrial' purposes, and 
therefore a residential sceiiario was not coiisidered. A residential exposure scenario would 
require a different set of more stringent assumptions and would produce more conservative 
exposure and risk estimates. 

For sh llow soil (0-12 ft bgs), the proposed exposure point concentrations are the lower of 
the 95 percent UCL of the mean or the maximum concentration, which are reasonalile 
representative estimates. 

For deep soil (>12 ft bgs), soil gas, and groundwater, the selection of the maximum 
concentration of eacli 3etected contaminant as representative for the risk assessm.ent, is a very 
conservative assumption. The overall approach is conservative since. in addition it assumes that 
the inventory of COPCs is constant over time, that is, the nature, extent and severity of the • 
contamination will remain at the existing site conditions, and that all COPCs are co-located 
during exposure, that is, the receptor is exposed to all COPCs detected at this site. 
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The selection of receptors of interest for future exposure scenarios is appropriate, including 
exposure pathways of potential concern. However the Report does not discuss exposure among 
on-site demolition and remediation workers. It is unclear whether exposure was deemed 
insignificant, although direct skin contact with soil, and inhalation of VOCs and resuspended soil 
may be significant during this stage. 

The San Diego County Site Assessment and Mitigation (SAM) Manual vapor transport and 
risk calculation model was used to estimate the vapor intrusion of subsurface VOCs into indoor 
air. This model is simpler than the Johnson and Ettinger model, and is useful for screening 
purposes. 

In this SRA, the future on-site industrial worker would be subject to the highest levels of 
exposure for the longest time, and therefore can be used as a surrogate receptor foi all other 
receptors. The proposed exposure pathways and exposure factors for this receptor are reasonable 
and supported. 

According to Section A.5.2, Intake Assumptions, exposure among future ori-site industrial 
worker was estiniated as follows: 

Ingestion of soil, inhalation of particles aild vapors in outdoor air, and dermal contact 
with soil, were estiinated using the industrial U.S. Environnlental Protection Agency 
(EPA) Region 9 preliminary remediation goals (PRGs) adjusted for Califoriiia toxicity 
criteria. 

• Ii-flialation of VOCs in indoor air was estimated using the SAM approach. 

The health risk calculations were conducted using results of analysis of confinnation 
samples taken after excavation to verify that no further remediation is necessary. 

Target risk levels 

The Office of Environmental Health Hazard Assessment (OEHHA) does not pi -opose or 
approve target risk levels. This risk management decision belongs to the RWQCB-LA. OEHHA 
only verifies that the proposed approach is reasonably protective of human health and that the - 
methods and procedures used in the risk assessment are scientifically justified and acceptable to 
the State. For example, Integrated Risk Assessment Section (IRAS)/OEHHA verifies that the 
reported estimated risk values reflect the cumulative health risks resulting from all residual . 
contaminarits and exposure pathways in the exposure scenario under the current site conditions. 
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Risk Clrai•acterization 

Estimation of lifetime excess cancer risk (LECR) and total hazard index (THI) was 
conducted using standard methods in risk assessment. Carcinogens alassified as U.S. EPA 
Weight of Evidence Gzoup C should not have been considered, and therefore for - 
1,2,3,4-tetrachlorobutane — a group C carcinogen - Table A-5 should not show a contributioii to 
LECR. IRAS/OEHHA does not recommend inclusion of carcinogens Group C, since there is no 
evidence of their carcinogenicity in animals or humans. Excluding 1,2,3,4-TCB would lower the 
total risk fractionally. 

The on-site worker in a hypothetical future commercial/industrial redevelopment scenario 
receptor served as conservative surrogate for all five receptors identified for this redevelopment 
scenario. The estimated LECR for this worker is 4.6E-06. This means that a worker exposed 
over a 25-year period to the identified residual contaminants at Parcel C by the oral (incidental 
soil ingestion), dennal (direct contact with soil), and inhalation (to VOCs from subsurface 
intrusion into buildings, VOC emissions into ambient air, and inhalation of fugitive dust), would 
have an extra probability of 4.6 in 1 million of developing cancer. Benzo[a]pyrene is the largest 
contributor to cancer risk, accounting for 35 percent of the total, but contribution on a pathway 
basis were not provided. The LECR is within the 1 E-06 to 1 E-04 risk range recognized by the 
National Contingency Plan for risk decision-making, and therefore the RWQCB-LA needs to 
make a decision about acceptability of the risk estiinate. 

The estimated THI for this worker is 0.90, irrespective of toxic endpoint. A THI of one (1) or 
less indicates that a worker annually exposed to the residual contaminants by the specified routes 
as before, would not be at risk, even if the receptor is hypersusceptible. Maiil contributor to 
hazard index is 1,3,5-trimethylbenzene with 43 percent of the total. This THI is below the target 
hazard index of 1(one) and tlierefore, because of the embedded conservatism of multiple 
assumptions, it should not be a source of concern. 

Otlref• con:nrents 

The tabular presentation of data and results, and the graphics in the Report are excellent. 
They are clear and readable, in pai-ticular considering the high level of complexity and the large 
amount of inforniation contained in each. 

SUMMARY OF OEHHA REVIEW 

The soil investigation, shallow soil remediation, and screening level risk assessment 
conducted by Haley and Aldrich for the Fornier Boeing C-6 Site, Parcel C, in Torrance, 	• 
California is comprehensive, sound, and appropriate for the protection of human health.and for 
the intended cotnmercial,'industrial uses of the property. The estimated shallow soil residual 
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lifetime cancer health risk of 4.6x10 -6  is within National Contingency Plan range for risk 
decision-making and the combined hazard index of 0.9 suggests that adverse non-cancer health 
effects are unlikely. As long as the nature and severity of the contamination is as characterized, 
it can be expected that even small variances from the detennined variables should not be cause 
for concern among people working in this area. 

The communication and assistance provided by Boeing and Haley & Aldrich work team as 
well as from the RWQCB-LA throughout the conduct of this health risk assessment is 
acknowledged. 

I appreciate the opportunity to work on this project. 

BOE-C6-0007710 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

